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INOACHUTEJIBHASA 3AIIMCKA

l'eomeTpust siBnsieTcsi OgHUM K3 0a30BbIX KYpPCOB Ha YPOBHE CPEHETO
o01iero oOpa3oBaHus, TaK Kak 00€CIeUYnBaeT BOZMOXHOCTh N3YUYEHUS TUCIIUILIAH
€CTECTBCHHO-HAYYHOM HAIIPABJICHHOCTH M IIPEIMETOB T'yMaHMTAapHOI'O ILIMKJIA.
[Tockonbky  JorMyeckoe  MbIlUIeHHE,  GopMUpPYyeMOe  TNpU  U3YYEHUH
00y4aroIMMUCS TOHIATUINHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHHUM LIEIOYKH JIOTUYECKUX YTBEPXKACHUU MPU PELIEHUH F€OMETPUUYECKUX
3a7a4, YMEHUE BBIIBUIaTh M OINPOBEPTaTh THUIOTE3bl HEIOCPEICTBEHHO
VCIIOJIB3YIOTCSL IIPU PELICHUN 337a4 €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YACTHOCTH
du3nuecKux 3aaay.

[lenb ocBOeHUs mporpaMmMbl yueOHOro Kypca «I'eomeTpusi» Ha yriyOnEéHHOM
YpPOBHE — Pa3BUTHE WHJIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYarommuxcs Mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISIONICH IpeaMeTHON obiactu «MaTemaTtuka u
uHpopMmaTHKa»  4Yepe3  obecredeHWe  BO3MOXKHOCTH  MpPUOOpETeHus U
UCIIOJIb30BaHUsl 0Oojiee TINyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
crienuUIHBIX TEOMETPUHU, ¥ HEOOXOAMMBIX JIJIS YCTEIIHOTO TPO(EeCCHOHATEHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YTriayOJIEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

paclIMpeHre NPEACTABICHUS O TEOMETPUM KaK YaCTU MUPOBOW KYJIbTYpPhI U
dbopMHupoOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAFOIITIM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEUIIINX MaTEMATHYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U M3Yy4aTb
pa3HbIE SIBICHUS OKPYIKAIOIIETO MUPa, 3HAHUE MTOHATUHHOIO anmnapara 1o pasaeny
«CrepeoMeTpus» y4eOHOT0 Kypca TeOMETPHH;

dbopMupoBaHWEe  yMEHHS  BIAJETh OCHOBHBIMU  TOHSATHUSIMHU 0
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn ¥ yMeHHE UX IPUMEHSTh, YMEHHs JOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a]1a4;

dbopMHUpOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOACIISAX U B PEATHHOM
MHUpPE MHOTOTPAHHUKM M Te€JIa BpALIEHUs,, KOHCTPYHUPOBATH T'€OMETPUUYECKHUE
MOJIEIIN;

dbopMupoBaHrUe MOHUMAaHUS BO3MOKHOCTH aKCHOMATHYECKOI'O TMOCTPOEHUS
MaTeMaTUYECKUX TEOpul, (POpMHUPOBAHUE MOHUMAHUS POJIU AKCUOMATHUKHU MpHU
MIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHrE yMEHUS BIAJACTh METOJAMHU JOKA3aTeIbCTB U aJTOPUTMOB
pELICHUsl, YMEHHUSI HUX IPUMEHATH, MPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKICHUS B
XOJIE€ PEUICHUS CTEPEOMETPUUYECKHUX 3a7ad U 3a7a4 C MIPAKTUUECKUM COAECPKAHUEM,
dbopMupoBaHUe TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKAa3aTeIbCTB  MpHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U IMPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk 3y4eHHIO T€OMETPUU HA YTIIyOJIEHHOM YPOBHE I103BOJISIET:

co3gaTh  ycioBusd ans  auddepeHuManvii  oOydeHHs,  OCTPOCHHS
UHAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONIEH yueOHOoro mpeaMera «MareMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieunBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJN).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroIuecs,
napajuleJibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MIPOCTPAHCTBE: NapaJuICIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD IIPAMON
U 1iockocTd. [lapannenbHoe M LEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTD MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MMOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT HOpsIMOM 10  IUJIOCKOCTH,  MNpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
II0CKOCTEr. Teopema 0 TpEX NMEepPIEeHIUKYIIApaX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JBYI'PAHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipmsma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIA — TNApajuleseNune]] U  €ro  CBOMCTBA.
Kparuyaiimme mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas Tteopema Iludaropa. Ilupammupa: n-yrojapHas mnHpaMuja,
npaBwibHas W ycedy€HHass nupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
IIPaBWJIBHOW mnupamuibl. lIpaBuibHbBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHASL THUPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUA W IPABUIBHBIN
TeTpadsip, KyO0. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

BrluncieHre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AWAroHalid, YTJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMPSMOUN TMPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM TPHU3MBIL.
[Imomans OOKOBOW TMOBEPXHOCTU W TIOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPaMHU/IBI.

CumMeTpuss B  TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajieliennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHOU
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOpPA HA YHUCIIO.
[lonsTre koMIUIaHapHBIE BEKTOPHI. lIpHM3HAK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuino mapannenenunena. Teopema O pa3ioKEHUUM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXAYy KOOPAMHATAMHU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTtopamu. CkalspHOe MpPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJsia BpaleHus

IToHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHHMYECKas IIOBEPXHOCTD,
chepuueckas IMOBEPXHOCTb, OOpasyloollue MoBepXHOocTed. Tema BpaleHus:
UWINHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
napa.

O6bEéM. OcHOBHbIE CcBoMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3z He€. OObEM mnpsmoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUPaMHUIbl U KoHyca. O0bEM mIapa U MapoBOTro
CErMeHTa.

KoMOuHanmuu Ten BpallleHuss M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHMCAHHAs OKojo wuiuHapa. Ilepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BINUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[Inomans MOBEPXHOCTH LUIMHIpA, KOHyca, IJIomanas chepbl U e€ vacteil.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agady Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceyeHnii MHOTOTPAHHUKOB M TEJ1 BPAIllCHUsI: CEUCHUS ITUITMHIpa
(mapaJiienbHO M MEPNeHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeHl MIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BEKTOpaMH. BektopHoe
YyMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOIO yMHOXeHUA. [IpsiMmoyrosibHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHUH TIeOMETPUYECKHUX
3azay.

J{BMKeHUN B IPOCTPAHCTBE

JBxenus npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)XKCHUW. BuIbl JIBWXKEHUN: TMapajuIeibHBIM IEPEHOC,
IEHTpajdbHass CUMMETPHS, 3€pKajJbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [psimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JeHa  POCCHMCKOro  0OIecTBa,  MpEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
Npoleayp TPakIaHCKOTO o0IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OyAYLIEro;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTHUYECKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTH4YeCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeTbHOCTH, JTAmnoB €&
pa3BUTUS M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYI0 M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBUA:

BBUSIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMAaTUUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHMS /711 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/bCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PaA3JIMYHBIX BHUAOB U
dbopM mpeaCTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS MO XOAYy PEIICHUs 3a7ayH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYXHAaTh MPOIECC W Ppe3yJbTaT padoTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaH[bI, OIICHUBATH
KaueCcTBO CBOET0 BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHNH 3a7a4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUU
reoMeTPUYECKUX 3a/ady;

e KJIAacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHMKOB (IIPU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KjaccM(UUUPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBaHUA I
KJIaccu(pUKaIuu;

e CBOOOJHO OINEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEUEHHUEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e  BBINOJHSATH napajjiebHoe, LHEHTPAIbHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBaHKUE (PUTYp HA IIOCKOCTh, BBIIOIHATH U300pakeHUsT QUryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOIOTPAHHUKOB Pa3IMYHBIMM METOJAMH, BBIITOJIHSTH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMIAJA  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (Mpu3Ma,
NUpaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CcBOOOJHO ONEPUPOBATh MOHATUSMHU: CUMMETPHs B IPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJIHO OINEPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEeMAaTHUYECKUMX OTHOLIEHUH H
HaXO0XKJEHUE T€OMETPUYECKUX BEJIMYUH, NPUMEHSSI HU3BECTHBIE METOJIbI
IPU PEIICHUH MAaTEMATHYECKUX 3aJ]1a4 IMOBBIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e IMIPUMEHATh MPOCTEHIIME MPOTrPaMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e WU3BJIEKaTh, NPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKaxX;

e IMIPUMEHATh TIOJIYyYEHHBIE 3HAHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh pPEAJbHbIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
nporecce TIMOMCKAa PpEeHIeHHs] MaTeMaTH4ecKH  Cc(hopMyIrpoBaHHOU
npoOsieMbl, MOJEINPOBaTh pEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUN U TeopeM, ammapara ajreOpbl, pelarh MpPakTUYECKHUe 3aJayd,
CBSA3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJTUUMH;

e HMEThb MpEACTaBIeHUS 00 OCHOBHBIX J3Tamax pa3BUTUS T'€OMETPHUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjaacca oOyyaromuiicss HayIUTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIaMH BPAICHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0O0BSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI;

CBOOOJIHO OTIEPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HM300paX€HUST MHOTOTPAaHHUKOB W TENl BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJ BpAICHHUS: CEUEHUsS MMJIMHIpA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSIIIME YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmlliuX HECKOJBKO IIaroB PpELICHUS, €CIH YCJIOBUS
MIPUMEHEHMUS 33/1aHbI B SIBHOW U HESIBHOU (hopme;

peumars 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHATH MPOrPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

MPUMEHATh  TIOJYYEHHbIC  3HAHUS HA  MPAKTUKE:  CPABHUBATS,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHITh U3YUYCHHBIE
MOHATHS, TEOPEMbI, CBOWCTBA B IMpOLECCE IOUCKA  PEIICHUs
MaTeMaTU4ecku  COPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBAThH
pealbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
HaX0XKJICHUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX dTamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HanmenoBanue pa3jiesioB u (uu¢posbie)
n/m| TeM NPOrpaMmbl Bcero Kontpoaeubie | IpaxTutieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
1 BBenenue B crepeoMeTpuo 23 1
) BzaumHoe pacnionoxxenue 6 1
IPSMBIX B IPOCTPAHCTBE
3 [TapaynenbHOCTb NPAMBIX U g
IJIOCKOCTEW B IPOCTPAHCTBE
[lepnieHIUKYIAPHOCTD
4 IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTrabl 1 paccTosTHUA 16 1
MHororpaHHuku 7 1
BekTtopsl B mpocTpaHCcTBE 12
g [ToBTOpeHwme, O606LLI€HI:IC u 5 5
CUCTeMAaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITIPOTPAMME




11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Kontpoabnusie | IlpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMsbl padoTsI padoThI
pecypcsl
A
1 HAIUTHYECKas 15 1
reoOMeTpuUs
[ToBTOpEHME,
6006
) 000011eHne U L5 |
CUCTeMaTHU3aIHs
3HAaHUU
3 O06bEéM MHOTOrpaHHHUKA 17 1
4 Tena Bpaienus 24 1
[Tmomaan
5 MMOBEPXHOCTHU U 9 1
00BEMBI KPYTJIBIX TET
6 JBrxeHus 5 1
IToBTOpEHME,
. 00o001IeHne 17 )
cucTeMaTu3anus
3HAaHUHU
OBILEE KOJIMYECTBO
- 102 8 0

YACOB II0 ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

I'eomerpus. 10-11 kmaccrl.: yuel.11s 001eo0pa3oBaT. opraHu3anuii: 0a30BbINA U
yriyonensslil ypoBens / JI.C.AtanacsH, B.®. Bytysos, C.b. Konomues u ap. — M.:
[Ipocsenienue, 2023 r.

METOANYECKHUE MATEPHUAJIbBI IS YUUTEJIA

1. 'eometpust. 10-11 knaccel.: yueb.m1s o0ieoOpa3oBat. opraHu3aiuii: 6a3oBbIi U
yrinyonensslii yposens / JI.C.AtanacsH, B.®. Byrtysos, C.b. Konomues u ap. — M.:
[Ipocsemenue, 2020 r.

2. 'eomerpust. Junaktuaeckue Mmatepuansl b.I.3uB 10- 11knacc.Yuebnoe mocobue ans
o0meodpaszoBarenbHbIX opranu3anuid. [Ipocsemenne 2016r.

3. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu no reomerpun 1 7 — 11 xknaccos. — M.
[Ipoceemenue, 2014 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.ed.gov.ru — Caiit Munucrepcta oopazoanusi PO;

2. http://www.obrnadzor.gov.ru/attestat/ - @enepanbHas ciyx0a 1mo Hag30py B cdepe
o0OpazoBanwus (roCy1IapCTBEHHASI UTOTOBAs aTTECTAIMS IIIKOJIBHHKOB);

3. http://www.profile-edu.ru- Pekomenaanuu u aHajiu3 pe3yiabTaToOB SKCIEPUMEHTA IO
npoduiabHOI mKoe. Pa3paboTKH 3IEKTUBHBIX KYPCOB JUI TPO(UIBHON TOATOTOBKA
yuamuxcs. [lpumepsl yueOHO-MeTOIMUEeCKUX KOMIUIEKTOB JUIsl OpraHU3aluy Npo(uiIbHOM
MOJITOTOBKH yYaIIUXCSI B PAMKaX BapUAaTHBHOTO KOMITOHEHTA;

4. http://www.edu.ru- LlenTpanbHblii 00pa30BaTeIbHBINA TOPTAJ, COJEPKUT HOPMATUBHBIE
JTOKyMEeHTHI MUHHCTEPCTBA, CTAaHAAPTHI, MHPOPMAIIHIO O TPOBEACHNE

HKCHEPUMEHTA;

5. http://www.ege.edu.ru cepBep nHDOpPMAITMOHHON MOAACPKKH ENMHOTO rocy1apcTBEHHOTO
9K3aMeHa;

6. http://www.internet-scool.ru- caiit UaTepreTt — mkosbl uznarensctBa [Ipocsemnienue.
VY4eOHblil m1aH pa3paboTaH Ha OCHOBE (eiepalbHOr0 6a3MCHOrO yUueOHOro MIaHa

Ui 001eoOpa3oBaTenbHbIX yupexaeHuit PO u npencrasnsier obnacts 3HaHUM «MaTtematukay.
Ha caiite npencrasnensl HTepHET-ypOoKH 1O anredpe U HayajiaM aHajau3a

Y TEOMETPHUH, C BKIIFOYAIOT OATOTOBKY ciaun EI'D;

7. http://www.intellecctntre.ru — caiit uzgarenscrBa « IuTemiekt - LlenTp» conepkut yueoHo-
TPEHUPOBOYHBIE MaTepHaibl sl moaroToBk k EI'D mo MmaTemaruke,

COOpHUKH TECTOBBIX 3aJJaHUH.



NPOBEPAEMbBIE TPEBOBAHUA K PE3YJIbTAM OCBOEHUA OCHOBHOM

NPOrPAMMBI
10 KNACC
Kox
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI IPOrPaMM OCHOBHOTI'O
NpoBepsieMoro
00pa3oBaHus CpPeAHEro o0uero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb.
79 [IpumeHsTh aKCUOMBI  CTEpEOMETpUH W CIEACTBUS M3 HHUX TIpHU
: ONpeJIeJICHUU T€OMETPUUECKUX 3a/1a4.
73 OnepupoBaTh TTOHSTHSIMHU: MapajyIeIbHOCTh u  0OOCHOBAHHOCTb
) MPSAMBIX U IJIOCKOCTEM.
74 Knaccudumnuposarts B3aUMHOE pacroioKeHne HaIpaBJICHUN u
’ MJIOCKOCTEHN B IPOCTPAHCTBE
OnepupoBaTh MOHATHUSAMH: IBYTPAHHBIA YTOJI, TPAHUIIA JABYTPAaHHOTO yIJia, pedpo
7.5 JBYI'PAaHHOIO yrja, JWHEHHBIM yroia [JBYIpaHHOrO yrja, TrpajaycHas Mepa
JBYTPAHHOTO yTJIa.
OnepupoBarh  TMOHSATHUSMH: MHOTOTPAHHHWK, BBIMYKJIBIH W HEBBITYKJIBINA
7.6 MHOT'OTPaHHUK, 3JIEMEHThl MHOT'OTPaHHUKA, TPaBUIIbHBII MHOTOTPAHHUK.
77 PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHMpaMuaa, MpU3Ma,

NPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo).

OBPA30BATE/IbHOMN



KnaccudumupoBath MHOTOTpaHHUKH, BbIOMpAas OCHOBAHHS IS KJIACCH(PUKAIHHI
(BBITYKJIBIE ¥ HEBBIMYKIbIE MHOTOTPAHHUKH, TPAaBHIbHBIE MHOTOTPAHHUKH,

7.8
MIpsIMblE€ U HAKJIOHHBIE TTPU3MBI, TapalJIeJICTUIIE IbI)
Kon
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS IPOrPaMM OCHOBHOIO
NPOBEPSIEMOr0
00pa3oBaHuUs CpPeAHEro o0uero 00pa3oBaHusd
pe3yJabTara
79 OnepupoBatb MOHATUSAMMU: CeKyIas IUIOCKOCTB, CeueHHe
’ MHOI'OIPaHHHUKOB.
710 OObsicHEeHHEe TNPHUHLUIOB TOCTPOCHUS CEYEHUH MHOTOTPAHHUKOB, C
' HCIIOJIb30BAaHUEM METO/Ia OTCIIEKUBAHUS
Ctpouth cedeHre MHOIOIPaHHUKOB METOJIOM CJIEIOBAHUS, BBIIOJIHATh (BBIHOCHBIE)
7.11 TUIOCKUE YEePTEKU M3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
TOPU30HTAIIBHO.
Pemate 3agaunm  HaXOXIEHHUS TEOMETPUYECKHUX BEJIMYMH 10 oOpasuam Win
alIropuT™MaM, IMPUMEHEHMsS] TPAJAULMOHHBIX AHAJUTHUYECKUX METOAOB  IPHU
712 IIOCTAHOBKE CTaHAAPTHBIX MATEMAaTHYECKUX 3a1ad II0 BBIYMCIICHUIO PACCTOSHUI
: MEX/1y ABYMs TOUKAMHM, OT TOUEK JI0 MPSIMBIX, oT
TOYEK 10 IJIOCKOCTH, MEXIY
CKPEIIMBAHUAMHU OTKJIOHEHUSIMU
Pemate 3ajaun  HaXOXIEHHUS TEOMETPUYECKHUX BEJIMYMH 10 obOpasuam Wiu
aIropuT™MaM, IPUMEHEHMs] TPaJULMOHHBIX AaHAJUTHYECKUX METOAOB IIpH
7.13 IIOCTAHOBKE CTAHJAPTHBIX MAaTEMATHYECKUX 3a]ad II0 BBIUMCIICHHIO YIJIOB MEXIY

CKpPELIUBAHUSIMH, MEXAY TMPSIMBIMA M TUIOCKOCTHBIMH, MEXIY IUIOCKOCTHBIMH,
JBYTPAHHBIMU YTJIAMU




7.14

Beraucnate 00BEMBI u KBaapaThbl 06paH.[eHHI>1 MHOT'OT'paHHHUKOB

(npu3Mbl,  TUPAMUJIBI) C MPUMEHEHHEM (bopMyIIBI, COXPAHSIOICH
Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS IPOrPaMM OCHOBHOIO
NPOBEPSIEMOT0
00pa3oBaHus CpPeAHEro o0uero 00pa3oBaHus
pe3yJabTara
COOTHOIIIEHUE MEXIy TIJIOIAAKaMU oOpamienuit,  oObeMaMH  TaKuX
MHOTOIPaHHUKOB
OnepupoBaTb TMOHATUSAMHU: CHMMETpPUs B IIPOCTPAHCTBE, LIEHTP, OCbh H
7.15 IJIOCKOCTHOCTh CUMMETPUH, LIEHTP, OCh U MNIOCKOCTHOCTh CHMMETPHUH (PUTYPBI.
W3Bnekatb, mpeoOpa3oBbIBAaTH M HUHTEPNPETHUPOBATH  MHPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTYpax, MPeICTaBICHHBIX Ha YepTekKax H
pHUCYHKaX.
[IpumensaTh reomerpuueckue (akThl AN pEIIeHUs CTEPEOMETPUUYECKUX 3ajad,
7.17 IIPOrHO3UPYIOIIMX HECKOJIBKO I1arOB PELIEHUs, €CIIU YCIOBHS IPUMEHEHUS 3a/1aHbl
B SIBHOU (popMme
[IpumensTs ~ mpocTeiilive  mporpaMMHBIE  CpeACTBA U BJIEKTPOHHO-
7.18 KOMMYHHUKAIIIOHHBIE CHCTEMBI TIPH COOJTIOZICHUN CTEPEOMETPHUUECKUX 3a/1a4.
719 [IpuBecTn nmpuMepsl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HM,
: pacrno3HaTh JOMOJIHUTEIbHbIE 3aKOHOMEPHOCTH B UCKYCCTBE.
[IppuMeHUTHh TONYyYEHHbIE 3HAHUS HAa NpPHUMEpPE: NPOAHATIU3UPOBATH peaIbHBIC
7.20 CUTyallud U TNPUMEHUTh W3YUYCHHBIE MMOHATHS B MPOILECCE MOUCKA  pELIeHHUH

MaTeMaTU4CCKU C(I)OpMy.]'II/IpOBaHHLIX 3aaa4y,




Kon

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTAaThI OCBOCHHUSA IIPOrpaMM OCHOBHOI'O

MPOBEPSIEMOT0
00pa3oBaHus CpeAHero o0uero 00pa3oBaHus
pe3yJibTaTa
CMOJICIMPOBaTh peajibHble Ha S3bIKE pacyera, pacCMOTPETh CUTYalluu, MOCTPOUTH
MOJCIN C HCIOJB30BAHUCM T'COMCTPUUCCKHUX HOHATUH H BBIBOJOB, 06p3.60TaTI>
anreOpbl, pelIUTh MpPaKTHYECKWe 3aJauyd, CBSA3aHHBIE C  HaxOXICHHEM
TCOMCTPHUICCKUX BCIINYHH.
11 KNACC
Kon
IIpoBepsiemble nMpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS IPOrPaMM OCHOBHOI0
MPOBEPSIEMOT0
o0pa3oBaHusi cpeHero 0o1ero oopa3oBanusi
pe3yJabTaTa
6 I'eomerpus

OnepupoBaTh  MOHATUSAMHU:  LWJIMHAPUYECKass IOBEPXHOCTh, OOpasyrolue

61 HWIHHIPUYECKON MTOBEPXHOCTH, IMIIMHIP, KOHUYECKasi MOBEPXHOCTh, 00pa3yIoIue

‘ KOHUYECKYIO IOBEPXHOCTh, KOHYC, chepruueckasi IOBEPXHOCTb.

6.2 PacnioznaBats Tena Tenedona (IuMHAP, KOHYC, cdepa U 1map)

6.3 OO0bsicHeHrEe CTIOCOOOB MOTYUYEHUS TEI.

6.4 KnaccudumupoBaTs B3auMHOE pacIoioskeHue cepsl U IIIOCKOCTH
OnepupoBaTh MNOHITUSMM: LIAPOBOM CErMEHT, OIOPHBIM CErMEHT, BBICOTA

6.5 CerMEHTa, IIApOBOW CIIOM, Omopa MIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CIIOS,

LIaPOBOM CEKTOP.




BreranciaTs 00BEMBI u KBaJpaTHBIC ITOBCPXHOCTHU TCI MapTe,

6.6
reoOMEeTpUUECKUE Teja ¢ IPUMEHEHUEM (POPMYJIBI
OnepupoBaTh MOHSITUSIMM: MHOTOTPAaHHHMK, BIMCAaHHBIM B cdepy M OMMCAHHBIH
6.7 BOKPYT cdepsbl, chepa, BHUCAHHBIH B MHOTOTPAHHUK WJIM TEJIO pasyMa.
6.8 Boruucnsare COOTHOIIIEHUE MEXIy  IUIOIAIsIMU MOBEpXHOCTEN u
: o0beMaMu Ten
6.9 N306paxaTth usyuyaembie GUIypbl OT PyK U C MPUMEHEHUEM IMPOCTHIX
Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS IPOrPaMM OCHOBHOIO
NPOBEPSIEMOr0
00pa3oBaHus CpeAHero oduero 00pa3oBaHus
pe3yJibTaTa
4epTEKHBIX MHCTPYMEHTOB.
6.10 BbInonHATE (BBIHOCHBIE) IUIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
: ¢buryp: Bua cBepxy, CBEpXy, CHU3Y; IIOCTPOUTH pazel Tell.
W3BnekaTb,  MHTEPHPETHPOBATH U  NpeoOpa3oBbIBaTh  MH(MOPMAIMIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (DUTYpax, MPEICTaBICHHBIX HAa YEpTEXKax H
PHUCYHKaX.
[IpumensTh reomerpuueckue (axThl Uil PEHICHHUS CTEPEOMETPUYECKUX 3ajad,
6.12 IIPOrHO3UPYIOIIMX HECKOJIBKO I1ar0oB PEUICHMs], €CJIU YyCJIOBUS IPUMEHEHHUS 3a/1aHbl
B SIBHOU (popme
6.13 OnepupoBaTh NOHATHSA: BEKTOP B IPOCTPAHCTBE
Bbl BbInosiHAETE JAEWCTBUS CIIOKEHHMSI BEKTOPOB, BBIUMTBHIBAHHMS BEKTOPOB U
6.14 YMHOXXEHUS BEKTOPOB Ha YHcia, 00BICHSS, KAKUM 00pa3oM OHM JEHCTBYIOT.




6.15

[IpumensTH paBUIIO Napasuieenue1a Py COCTaBIEHUU BEKTOPOB

OHepI/IpOBaTI) MOHATUAMU: JACKAPTOBBIC KOOPAHWHATBEI B IPOCTPAHCTBE, BCKTODP,
MOAYJIb BCKTOPOB, PaBHOIIPABUEC BCKTOPOB, KOOPAHWHATBHI BCKTOPOB, YI'OJ MCKIY

6.16
BEKTOpaMH,  CKaJSIpHOE  IPOU3BEJIEHUE  BEKTOPOB,  KOJUIMHEApHBIE U
KOMIIJIaHAPHBIE KOHTYPBHI.

6.17 HaxoxaeHue cTpyKTypbl BEKTOPOB U BEKTOPHBIX M300pakeHUN MEXITy




Kon

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS IPOrPaMM OCHOBHOI0

NPOBEPsIeMOro
o0pa3oBaHusi cpeHero oo1ero o0pa3oBanusi
pe3yJabTara
BEKTOpPaMHM, CKaJsPHOE MPOU3BEICHHE, PACKIAbIBAHUE BEKTOPOB IO ABYM
HEKOJUIMHEapHBIM BEKTOPaM
6.18 3azaBaTh IJIOCKOCTh YPaBHEHU B IEKApPTOBOM CUCTEME KOOPIUHAT
6.19 Pemares  mpocreimme reoMEeTpUYECKUe 3aJa4d = Ha  [PUMEHEHUE
: BEKTOPHO-KOOPAMHATHOTO METOAA
Pemarp 3amauMm 1O  [10Ka3aTenbCTBY MAaTEMAaTHUYECKUX  B3aUMOCBA3EM U
6.0 HaXOXJCHUI0O TEOMETPUYECKOH BEIMYMHBI 10 O0paslaM WId alropuTMam,
: npuMeHss 3pPeKTUBHbIE METOIbI IPU MPUMEHEHUN CTAaHJAPTHBIX MaTEMAaTHYECKUX
3a1a4
[IpumensaTs  mpocTeilie  NporpaMMHBIE  CPeACTBA M JJIEKTPOHHO-
6.21 KOMMYHHUKAI[HOHHBIE CHCTEMBI TIPU COOJTIOZICHUN CTEPEOMETPHUIECKUX 3a/1a4.
622 [IpuBecTn nmpuMepsl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HH,
’ pacrno3HaTh JOMOJIHUTEIbHbIE 3aKOHOMEPHOCTH B UCKYCCTBE.
[IpuMeHUTh TNONMy4YEHHBIE 3HAHHWA Ha IPUMEpPE: INPOAHAIU3ZUPOBATH pEaJbHbIE
CUTyallud M TNPUMEHUTh H3yUEHHBIE MOHATHS B IPOIECCE IOMCKA PELICHUM
MaTeMaTU4eCKU C(OPMYIMPOBAHHBIX 3a/la4, CMOJEIUPOBATh PEAJbHbIE HA S3bIKE
6.23 pacdyera, pPacCMOTPETb CHUTYyalMM, IOCTPOUTb MOJEIU C HCIHOJIB30BAaHUEM

TEOMETPUUYECKUX TOHATHUA ©  BBIBOJOB, 00paboTaTh anreOphl, pEHIUTh
MPAaKTUYCCKUC 3a/]a4r, CBA3AHHBIC C HAXOXICHUCM I'COMCTPUICCKUX BCIIUYNH.

NMPOBEPAEMBIE 9IEMEHTbI COAEPXXAHUA 10 KJTACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
7 I'eomerpus
OcHoBHblE MOHATUS cTepeoMeTpud. Touka, mpsiMasi MIOCKOCTh, MpocTpaHCcTBO. [loHsATHE 00
7.1 | akcMOMaTHYECKOM MOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUHU U CIIEJCTBUS U3 HUX




7.2

B3anMHOE pacnosioKeHUE NPSAMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECS, MapaJlIe/IbHbIE U
cKkpemBampmuecs mnpsaMble. [lapamienbHOCTP NPAMBIX W IUIOCKOCTEH B IPOCTPAHCTBE:
MapaJUIe]IbHOCTh  NPAMBIX B MPOCTPAHCTBE, IApPAUICIBHOCTh TPEX  IapajuleIbHBIX,
MapaJUIEIbHOCTh MPSAMBIX U IUIOCKOCTEH.

Vsl

C COHAIIPaBJICHHBIMH OKHAMH, yTOJ MEXAY B3IJIsAaMH B mpocTpaHcTBe. [lapamnenbHOCTh
IJIOCKOCTEH: MapajiebHbIe TJI0CKOCTH, CBOMCTBA MapasuIeNbHBIX IuIockocTel. [Ipocreiime
MIPOCTPAHCTBEHHbIE (PUTYpbl HA IJIOCKOCTU: TETpa’Ap, KyO, mapasuienenurne]l, MOoCTPOeHUe
CCUCHUM.

7.3

IlepnieHIUKYIAPHOCT M IUIOCKOCTB: OIIOPHBIE IpPsIMBIE B IPOCTPAHCTBE, IpPsAMbIC
NEPIEHANKYJIApHbBIE M ONOPHbIE K IUIOCKOCTH, MNPHU3HAKK (DYHAAMEHTHOCTH IpsSIMblE H
IJIOCKOCTH, BBIBOJBI O IPSMOM OIOPHOM IIJIOCKOCTH. YIUIBI B IPOCTPAHCTBE: YIOJI MEXAY
NpSAMOM M TUIOCKOCTBIO, JABYIPAHHBIM Yyroji, JIMHEHHBIA yrojl JBYTpaHHOIO yrIJa.
IleprieHaUKyIspHBIE M HAKJIOHHBIE: PACCTOSIHUE OT TOYEK [0 IIIOCKOCTH, PACCTOSHHUE OT
IPSIMOI 10 MJIOCKOCTH, MPOEKIMs (GUTYyphl Ha IUIOCKOCTh. [lepneHInKyIspHOCTh MIIOCKOCTEMH:
npu3HaK GyHIaMEHTHOCTH ABYX IUIOCKOCTeH. Teopema o Tpex onopax

7.4

IloHsAiTHE MHOrOrpaHHMKA, OCHOBHBIE JIEMEHTHI MHOIOTPAaHHUKA, OKPYIJIBIE U HEBBIITYKIIbIC
MHOTOTPaHHHMKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n - yronbHas Ipu3Ma, TI'DaHUYHAS
u (QyHIAMEHTaIbHAs TPHU3MBI, TpsAMas H

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

HaKJIOHHAss TPHU3MBI, OOKOBasi ¥ TIIOJIHOTMIOBEPXHOCTHAs mpu3Mbl. [lapamnenenwmresn,
IIPSIMOYTOJIbHBIN TapaJlIesIeNuIe]] U ero cBoicTtBa. Ilupamuubl: »n -yroiapHas nupamuna,
TpaHUYHAs ¥ OTIOpPHAsI MUPaMU/IbI, OOKOBas M TIOJTHOTIOBEPXHOCTHAS MMPAMU/IBI, IPABHIIbHAS U
yCEUeHHass NUPAaMUIbl. ODJIEMEHTHl NMPU3Mbl U Nupamunabl. [IpaBuiabHBIE MHOTOTpaHHMKU:
paccMOTpPUM  MHOTOIPAaHHHMKA, MPABWIBHYIO NPU3My M HENOPABWIBHYK IUpaMuULy,
NPaBUJIBHYIO TPEYrOJbHYI0 NMHpaMHMIy M MpaBWIbHBIA TeTpasap, kyO. IlpencraBinenue o
MPaBWIbHBIX MHOTOIPAaHHUKAxX: OKTa’Jp, JoAeKa’dap u wuxocadapue CeueHus MNpuU3M U
MIUPAMHUI.

7.5

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYEK, HPSIMBIX, IJIOCKOCTEH.
DOneMeHTH CUMMETPUH B IMpaMUax, Napajuielenunenax, IpaBUIbHbIX MHOTOTpaHHUKaX

7.6

Brranciienue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AHaroHaid, yrisl. [lnonians moBepXHOCTH
MOBCPXHOCTU U MTOJIHAA MOBCPXHOCTh MPAMBIX IMMPU3M, IIOIIAAb OCHOBaHI/II\/‘I, npeacTaBJICHHAA
O TIOBEPXHOCTH IOBEPXHOCTH TMPSAMBIX NpuU3M. [Lmomane MOBEPXHOCTH MOBEPXHOCTH H
NpaBUIbHAS MUPAMUAA, MOCTPOCHHAs HAa IUIOMAAM ycedyeHHOM mnupamuisl. Ilonstue 006
obbeme. OOBEM TUpaMUIbI, TPU3MBI




77 | MpuBeCTH TENO B NPOCTPAHCTBO. CooTHomeHUs MEXKITY TUTOIIASIMH
: MOBEPXHOCTEH, 00bEMaMH TNl HUUYTh HE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
6 I'eomeTpust
[unmuaapudeckass TOBEPXHOCTh, OOpa3ylolIHe IMIMHAPHYECKYI IOBEPXHOCTh, OCh
61 HWIMHAPUYECKON MoBepXHOCTH. LlummHap: ocHoBaHme ©  OOKOBas MOBEPXHOCTH,
: 00pasyroIias u OCh, IJIONIAlhb OCHOBAHUS M MOJTHAS TOBEPXHOCTb.
KoHnueckasi TIOBEpXHOCTh, 00pa3yrolas KOHHYECKYHO IOBEPXHOCTh, OChb M BEpIIWHA
6.2 KOHHYECKOW moBepxHOCTH. KOHyc: omopa u BepmimHa, oOpasyromas W OCh, IUIONIATh
: KPBIIIH U MOJTHAS TTOBEPXHOCTh. Y CEUCHHBI KOHYC: 00pa3yIolIie U BHICOTA, PYHIAMEHT U
O0KOBas MOBEPXHOCTh
Cdepa w map: meHTp, paamyc, AWUAMETp, IUIONMAJb MOBEPXHOCTH cdepbl. BzanmHoe
6.3 pacmoniokeHue chepsl M IIIOCKOCTH, KacaTeslbHas IIOCKOCTh K chepe, TIomanb chepsl
6.4 N300pakenue Ten Ten Ha TNIOCKOCTH. Pa3BépTka IHIMHIpa ¥ KOHYyCa
KomOuHarmu tein KOMMyTaTOpOB U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA BOKPYT
6.5 cdepsl, cdepa, 3anucaHHasi B MHOTOTPpaHHUKE, WIH TEJIO MHTEIUIEKTa
[Tonsatne 06 oOwveme. OcHOBHBIE CBOWCTBAa 00beMOB Tenl. Teopema 00 oObeme
6.6 NPSIMOYTOJIBHOTO TapajuieNienunena u ciaeactsus u3 Hero. OOBEM IWIMHIpPA, KOHYCA.
O0BEM 1rapa u TIomaau chepsl
67 NPUBECTH  TEJIO B  MPOCTPAHCTBO. CooTHOIIEHHS MEXIY  IUIOMIAISIMU
: NIOBEPXHOCTEH, 00beMaMu T€J1 HUYYTh HE
6.8 Cevenust  mwmmHIpa  (MapauIeIbHO U OINOPHO  OCh), CEYEHHE  KOHyca
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
(mapauieTbHO OCHOBAHHIO M IPOXO/IAIICE Yepe3 BEPIIMHY ), CCUCHHE Iapa
Bekrtop Ha muiockocty U B ipocTpaHcTBe. CIIOKEHHE W BHIYUTAHHE BEKTOPOB. Y MHOXKCHHUE
6.9 BEeKTOpa uucia. PasMernenne BEKTOpa MO TPeM HEKOMIUIAHAPHBIM BekTopaMm. IIpaBuio
: napayenenunena. Penienue 3anaq, 001acTi MPUMEHEHUS IPABIJIT ICHCTBHIA C BEKTOPAMHU




6.10

[IpsimoyronpHasi cucremMa KOOpJAMHAT B MpocTpaHcTtBe. KoopauHatel  BekTOpa.
[Ipocreiiime 3a7aun B KOOpAMHATaX. YToil MEeXIy BekTopaMmu. CKaJsipHOE MPOU3BEACHUE
BEKTOpOB.  BblunciieHHEe  yIJIOB  MEXJy  HampaBlCHUSAMH U IJIOCKOCTSIMHU.
KoopauHaiiioHHO-BEeKTOPHBINA METO/] IIPU ONpEACICHUN N'€OMETPUUYECKIX 3a/1a4.




MNEPEYEHbD (KOJU®UKATOP) TIPOBEPSAEMBIX TPEBOBAHUM

K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM ITPOT'PAMMBI
CPEJHEI'O OBHIET'O OBPA30BAHMSA U DJIEMEHTOB COJAEPKAHUA 110

MATEMATHKE

JUis mpoBeAeHHs €IMHOTO TIOCYAApCTBEHHOIO 3K3aMeHa Mo MareMartuke (namnee — EI'D mo

MaTeMaTHKE) HCIONB3YyeTCsl IMepeueHb (KoaupukaTtop) MpoBepsieMbIX TpeOOBaHWI K pe3ylbTaTam

OCBOCHUSI OCHOBHO# 00pa30BaTelbHOW MPOrpaMMbI CPEIHEro OO0mEero oOpa3oBaHUS M AJIEMEHTOB

COJICpKAHUSI.

IIposepsiembie Ha EI'D no MmaremMaTuke Tpe0OBaHUA K Pe3yJIbTATAM OCBOCHHMS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero oopa3oBanusi

Kong
TIPOBEPSIEMOTO
TpeOoBaHuUs

IIpoBepsieMble TpeOOBaHUS K IPEAMETHBIM PE3yJIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTebHON MPOrpaMMBbl CPETHETO 00IIEer0 00pa30BaHUS

Bnagenue mertonamu J10Ka3aTenbCTB, AJITOPUTMAMH pELICHUs 3a]ad; yMEHHE
(GbopMyIHpOBATh M ONEPHUPOBATH MOHATUAMU: ONpEICNCHHE, aKCHOMa, TeopeMa,
CIIEZICTBHE, CBOMCTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIILHBIE ()OPMYITHPOBKH;
IIPUMEHSTh UX; YyMEeHUE QOopMyJIupoBaTh OOpPAaTHOE U IPOTUBOIOJIOKHOE
YTBEP)KJIEHUE, NPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, HCIOJIB30BAaTh METOJ
MaTeMaTHYeCKONM WHIYKIMHM;, HPOBOAMUTH JIOKA3aTEJIbHbIE PACCYKICHUS MpU
pelIeHrr 3a7a4, OLEHUBATh JOTHYECKYI0 IMPAaBWIBHOCTb PACCYKIEHUHN; YMEHUE
ONEepUpPOBaTh TMOHATHUAMU: MHOXKECTBO, IOAMHOXECTBO, OIEpaluy  HaJ
MHOKECTBAMHU; YMEHHUE MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar A
OIMCaHMs PealbHbIX MPOLIECCOB U ABJICHUN M MPU PELICHUU 3a/a4, B TOM 4HCIE
U3 Jpyrux Yy4deOHbIX NPEAMETOB; YMEHHME OINEpPUpPOBATH MOHATHAMM: TIpag,
CBS3HBIA rpad, nepeBo, LMKI, Ipad Ha IUIOCKOCTH; yMEHHE 3aJaBaTh MU
OIUCBIBATh Tpadbl Pa3InYHBIMU CIIOCOOAMU; UCIIOIB30BATh Ipadbl IPU PEILICHUH
3a1a4

YMeHnue onepupoBath MOHATUSAMU: HATypalbHOE YUCIIO, LIEN0E YUCIIO, CTENEHD C
LIEJIbIM [T0KA3aTeIeM, KOPEHb HAaTypaJbHOM CTENEHH, CTENEHb C palMOHAJIbHBIM
rokaszaTesieM, CTENeHb C ACWCTBUTENBHBIM IIOKa3aTeseM, Jorapupm Yucra,
CHHYC, KOCHHYC M TaHITE€HC IpPOM3BOJBHOIO 4YHCIA, OCTAaTOK IO MOIYIIO,
palMoOHAIbHOE YHUCIO, HUPPALMOHAIBHOE YHUCIIO, MHOYKECTBAa HAaTypajlbHbIX,
LeNIbIX, pAllMOHAIbHBIX, JACUCTBUTENbHBIX YHCEN; YMEHHME HCIIOJIb30BaTh




MPU3HAKK JCTUMOCTH, HAMMEHbBIIUK OOIIMIA JETUTENhb W HaWMEHbIee oOIee
KpaTHoe, alropuT™ EBKiMIa mpu pelieHuu 3ajad; 3HAKOMCTBO C Pa3IuYHBIMU
MO3UIIMOHHBIMU CHCTEMaMU CYHCIICHUS; YMEHHE BBITIOJNHATh BBIYHCICHHE
3HAYEHUH W TPeoOpa3oBaHUs BBIPAKEHUH CO CTEMEHSMU U Jorapudmamw,
npeoOpa3oBaHus JIPOOHO- PAIMOHATILHBIX BBIPAKCHHI;, yMEHHE OIEPUPOBATH
TTOHSTUSIMU: MOCJIEI0BATEIBLHOCTD, apudmeTnyecKas nporpeccus,
reoOMeTpHYecKasi Tporpeccusi, OEeCKOHeYHO YOBIBAIOIIas TEeOMETpPHUYECKast
IIporpeccusi; yMEeHue 3a/1aBaTh IOCIEI0BaTEIbHOCTH, B TOM UYHUCJE C ITOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE OTICPUPOBATH MOHATHUSAMH: KOMIUIEKCHOE YHCIIO,
COTIPSDKCHHBIE KOMIUIEKCHBIC YHMCIIa, MOIYJIb M apTyMEHT KOMIUIEKCHOTO YHCIIa,
¢dbopMa 3anucu KOMIUIEKCHBIX 4HcCell (reoMeTpuuecKasi, TPUrOHOMeTpUUuecKas U
anreOpandeckas); yMeThb TNPOU3BOJUTH  apu(DMETHUYECKHUE JCHCTBUS  C
KOMIUIEKCHBIMU YHWCJIAMH; MPUBOAUTH MPUMEPHI HCIOIb30BAHUS KOMIUIEKCHBIX
YHCeJl; ONEepUpPOBATH MOHATUSIMHU: MaTpuua 2 X 2 u 3 X 3, omnpenenurelb
MaTpHUIIbI, TEOMETPUYECKHI CMBICIT OTIPEAETUTENS

YMeHue  omnepupoBaTh  MOHATHSIMHM:  palMOHaJbHbIE, HppalMOHAIbHbIE,
roKa3aTebHbIe, CTENICHHBIE, JIoTapu(pMHUUYECKIe, TPUTOHOMETPUYECKHE YPaBHEHUS
U HEpaBeHCTBA, MX CHUCTEMbl; YMEHHE OIEPUPOBATH MOHATHAMH: TOXKIECTBO,
TOXKJECTBEHHOE TpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUN
U HEPaBEHCTB, PABHOCUJIBLHOCTh ypaBHEHWMH, HEPAaBEHCTB W CHUCTEM; YMEHHUE
peliaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMbBI C IOMOMIBIO PA3IIMYHBIX MPUEMOB;
pemiath ypaBHEHHs, HEPAaBEHCTBA U CHCTEMBI C I[apamMeTpoM; MPUMEHSITh
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI ISl PEIIEHUs MaTeMaTUYeCKUX 3a1ad U
3a/1a4 U3 pa3UYHbIX 00JaCTel HAyKU U pealbHON KU3HU

YMeHue  OomepupoBaTh  MOHSATHAMHU:  (QYHKIUS, YETHOCTh  (YHKIUH,
NEePUOANYHOCTh (DYHKIIUH, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTH (DYHKIIUH,
SKCTpeMyM (YHKLIMH, HauOoJsiblllee M HaUMEHblIee 3HAaueHus (QYHKIUM Ha
MIPOMEXYTKe, HempepbIBHAs (PyHKIMs, aCUMITOTHI rpaduka GyHKIMH, epBas U
BTOpasi NpPOM3BOAHAS (PYHKLUMH, TEOMETPUYECKMA U (U3UYECKH CMBICT
MIPOM3BOJIHOM, TepBOOOpa3Hast, ONpEICNCHHbI HWHTErpai; yMEHHEe HaXOJIUTh
acUMIITOTHl rpaduka (QyHKIUH, YMEHHE BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MPOM3BEACHUS, YaCTHOTO M KOMIO3MLIMU (YHKUUH, HAXOJUTh YpaBHEHUE
KacaTenpHOW K Tpaguky (QYHKIMH; YMEHHE HAXOAWUTh TPOU3BOIHBIC
JJIEMEHTAPHBIX  (YHKIMIA; yMEHHE  HCIOJIb30BaTh  MPOU3BOAHYIO  JIJIS
UCClleIoBaHUs (YHKUWH, HAaXOJUTh HAWOONbIINE W HAUMEHbIINE 3HAYCHUS
GbyHKIMH; CTPOUTH rpa)iKi MHOTOUYICHOB




C  HCIOJB30BAaHUMEM  ammapara MaTEMaTHYECKOrO0  aHalh3a; IPUMEHSTh
IIPOU3BOHYIO JUIs HAaXOXK/ICHUs HaWIy4dlIero peuieHus B
NPUKIAJAHBIX, B TOM YHCIE COIHUAIBHO-DKOHOMHYECKHX M (U3NIECKUX
3aadax; HaXOAWUTh IUIOMAAM M O0BEMBI (UTyp C MOMOIIBIO HHTETpaja;
NPUBOAUTH NPUMEPHl  MAaTEMaTUYECKOIO0  MOJEIMPOBAHHUA C  IIOMOIIBIO
muddepeHnranbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHAMU: Tpaduk ¢yHKIMHA, oOpaTHas QYHKIUA,
KOMIO3UIUS  (QYHKIMHA, JuHEWHas (QYHKOMs, KBaJapaTHuyHas (QYHKIIHS,
panoHanbHas (QyHKUUS, cTeneHHas (pyHKIUs, TPUTOHOMETpUUecKre (yHKIUH,
oOpaTHbIE TPUTOHOMETpUYECKUE (DYHKIIMH, MOKa3aTelbHasl U JorapupmMudeckas
GyHKIIMU; yMEHHE CTpOUTh TpaduKd U3YyUYEHHBIX (DYHKIMNA, BBIIOIHATD
npeoOpa3oBanusi rpapuKoB (YHKLUH, HCIONB30BaTh TI'papUKU A H3yUEHUS
MIPOIIECCOB M 3aBUCUMOCTEH, NPH PELICHUHU 3ajjay U3 IPYTUX yUeOHbIX PEAMETOB
M 3aJa4 W3 pealbHOW JKWU3HH, BBIpAXaTh (QOpMyJIamMH 3aBUCUMOCTH MEXKIY
BEITMYMHAMU; HCIIOJIb30BaTh CBOHCTBA W Tpaduku (GyHKIUNA IS pEIICHUS
ypaBHEHMI, HEPABEHCTB U 334 C IMapaMeTpaMu; U300pakaTh HAa KOOPAWHATHOMN
IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX THUMOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, TOJIM U YaCTH, HA JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U YCIYT,
HAJIOTH, 33/1a4d U3 00JIaCTH yMNpaBiIeHUS JUYHBIMU MU CEMEHHBIMU (PMHAHCAMH);
COCTaBIISITh BBIPAXKEHHsI, YPABHEHHSI, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO
3a/la4yM, KCCJIEIOBaTh MOJYYEHHOE pEeIlIeHHE M OIEHUBATh IPaBIONOJ00HOCTD
PE3yNbTAaTOB; YMEHHE MOJICIHPOBATh peaibHble CUTYAIlMU Ha SI3bIKE MAaTEeMAaTHKH;
COCTaBISITh BBIPDAKEHHUS, YpaBHEHHs, HEPABEHCTBA W UX CHUCTEMBI TIO
YCIIOBHIO 3a/1a4u, HCCJIE10BATh MIOCTPOEHHBIE MOJAEIH C
MCIOJIb30BaHUEM armmapara anreOpbl, HHTEPIPETUPOBATH MMOTYYSHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHSIMH: CpeqHee apudmMeTrhyeckoe, MeauaHa,
HauOoJblllee W HaWMEHbIlIee 3HAYeHMs, pa3Max, JUCIEpCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMeHHE U3BIEKaTh, HHTEPIPETUPOBATH
uH(popMalnio, TMpEACTaBICHHYI0 B TalJHWIaxXx, Ha auarpammax, rpadukax,
OTPAXXAIOIIYI0 CBOWCTBA pEAIbHBIX MPOIECCOB U SBJICHMIA; TMPECTABIATH
nH(pOpPMAIIMIO ¢ TOMOIIBI0 TAaOIUI] M JUarpaMM; UCCIIEOBATh CTAaTUCTHUECKUE
JaHHBIE, B TOM YHUCJIE€ C MPUMEHEHUEM TpaUuecKHX METOJOB U DIIEKTPOHHBIX
CPEJCTB; rpaduyecku HCCJIE0BATh COBMECTHBIE HaOJIOICHUST C
MIOMOLIBIO AUArpPaAMM PACCEUBAHUS U JIMHEWHON PErPECCUU




YMeHue onepupoBaTh MOHATUSAMM: CIy4YalHBIM ONBIT M ClIy4ailHOe COOBITHE,
BEPOSATHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHMCIATH BEPOSTHOCTH C
WCTOJB30BAHUEM TpaUUECKUX METOJIOB; NPUMEHSTH (OPMYJIBI CIOXKEHHS M
YMHOKEHUSI BEpOSATHOCTEH, (OpMysy TIOJHONH BEPOSTHOCTH, bopmyy
bepuynnu, komOuHaTOpHble  (DakThl U (OPMYJIBI, OLEHUBATH BEPOSITHOCTH
peanbHBIX COOBITHI; YMEHHE ONEepUpOBaTh MOHATHAMM: CilydaiiHas BEIMYUHA,

pacrpeneiieHue  BEpOSITHOCTEM, MaTeMaTHYECKOe 0’KHMJIaHHUE,
IUcHepcuss M CTaHIAPTHOE OTKJIOHEHUE CIy4yalHOW BEeIMYMHBL, (PYHKIHH
pacnpeneneHus u IUIOTHOCTH pPaBHOMEPHOTO, [IOKA3aTeIbHOIO U

HOPMAJIbHOTO pAaCHpPENENICHUN; yMEHHE MCIOIb30BaTh CBOWCTBA H3YUYEHHBIX
pacnpeneneHuii  uid  pelleHHs  3ajady; 3HAKOMCTBO C IOHATHUSIMU: 3aKOH
OOJIBIIKMX YHUCEN, METOJbl BHIOOPOYHBIX HCCIIEIOBAaHUI; yMEHHE TPUBOAUTH
MpUMEphl IPOSBICHUS 3aKOHA OOJIBIINX YKCEN B MPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEPUPOBATH NOHATHUAMU: COUETaHHUE, NIEPECTAHOBKA, YUCIIO
COYETaHU#, 4YMCIO TepecTaHoBOK; OuHOM HpIOTOHA; yMeHHE NPUMEHSTH
KOMOMHATOpHbIE (AaKThl M PaCCyXJE€HUSA s pelleHHs] 3ajad; OLIEHUBATb
BEPOSITHOCTH pEaJbHBIX COOBITHI; COCTaBISATh BEPOATHOCTHYIO MOJENIb H
UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yJIbTaT

YMeHHe OmepupoBaTh MOHATHUAMU: TOYKA, IpsAMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, J1y4, BEJIMYMHA YIJIA, IUIOCKUM yroJj, ABYTPAHHBIN yroJj, TPeXIPaHHBIU
Yrojl, CKpPEIIMBAIOIIMECS IPsIMbIE, MapaJUICIbHOCTh M NEPIECHINUKYJISIPHOCTh
OPSIMBIX M IUIOCKOCTEH, Yrojd MEXAYy IpPsSMBIMH, YIOJI MEXIy HpsIMOA U
IUIOCKOCTBIO, YIOJl MEXIY IJIOCKOCTSMH, PACCTOSHHE OT TOYKM JO IJIOCKOCTH,
paccTositHue MeEXAy MpPsAMBIMHU, PACCTOSHUE MEXKIAY IUIOCKOCTAMM; YMEHHUE
WCTIOJIB30BATh MIPU PEIICHUH 3a/1a4 U3YUYCHHBIE (DAKTHI M TEOPEMBI IJIAHUMETPUH;
YMEHHE OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXAIOIIEro MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIU C IOMOIIBI0 I€OMETPUYECKHUX IOHATUN U BEJIWYMH,
peuaTh CBA3aHHBIE C HUMU IIPAKTUYECKUE 3aa4l
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YMeHue ornepupoBaTh TOHATHUAMH: IUIOMAAsL (GuUrypsl, o0bem (Qurypsi,
MHOTOTPaHHHK, MPaBUJIbHBI MHOTOTPDAHHUK, CEYEHHE MHOTOTpPaHHHKA, KYO,
napajuiefienunesa, npu3Ma, nupamuaa, (Gurypa W IOBEPXHOCTh BpAIICHHS,
MWIMHAP, KOHYyC, mmiap, cdepa, MIomans cgepsl, IUIOMAAb TTOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCa, IWIUHIpPA, O0beM Ky0a, TMPSIMOYTOJBHOTO
napasuieNnenumnena,




NUPAMUIbI, TPU3MBI, LWIMHIpA, KOHYCa, IIapa, pa3BepTKa IIOBEPXHOCTH,
CEUYEHHs KOHyCa M LWIMHJIpA, NapajulejbHblE OCH WJIM OCHOBAaHHIO, CEYECHHE
mapa, IJIOCKOCTh, Kacaromiascs chepsl, IHIUHApA, KOHYCa; YMEHHE CTPOWTH
CeUYeHHEe MHOIOIpaHHUKA, N300pakaTb MHOTOTPaHHUKH, (DUTYPBI U MIOBEPXHOCTH
BpAILICHUS, UX CEUEHUS, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB; YMEHUE
MIPUMEHATH CBOMCTBA T€OMETPUYECKUX (DUTYDP, CAMOCTOSTENHHO (OPMYIUPOBATH
OTIpeIeNIeHUs] H3y4aeMbIX (PUTYp, BBIBUTATh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpuueckux ¢uryp, O0OOCHOBBIBaTH WJIM ONpPOBEpPraTb HX; YMEHHE
IPOBOJUTh Kiaccu(pUKaUio (Uryp MO pa3lIWyHbBIM HPU3HAKAM, BBINOIHATh
HE00XO0/IUMBIE JONOIHUTEIbHbIE TOCTPOCHHS
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YMeHue onepupoBaTh MOHATHSAMM: JBH)KCHUE B MPOCTPAHCTBE, MapauleiIbHbIHI
IIEPEHOC, CHMMETPHUSI Ha IJIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, ITPE0Opa3oBaHNE
noaoOusi, Momo0HBIE (GUTYpBI; yMEHHWE pacro3HaBaTh paBHbIE W TOJI0OHBIC
¢Gurypel, B TOM 4YHCI€ B TNPUPOJE, HCKYCCTBE, apXHUTEKType; HCIIOJIb30BaTh
reOMETPUUECKHE OTHOUIEHMSI IIPU PELIEHMM 3a7ad; HAXOJIUThb IE€OMETPHUYECKUE
BEJIMYMHBI (J7IMHA, YroJj, IUIOIaab, oOBEM) NpU PEIICHHWU 3aJad U3 JIPYrux
y4eOHBIX IPEIMETOB U U3 peaNbHOM )KM3HU; YMEHUE BBIUUCIISTH T€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJl, IUIOMaab, 00bEeM, IUIOIMAAb OBEPXHOCTH), UCHOIb3YsI
u3ydyeHHble (OpMyJIbl M METOJbl, B TOM YHCJE: IUJIOMIAAb TOBEPXHOCTH
MUPaMU/Ibl, TPHU3MBI, KOHyCa, WWIMHApA, IUomans cdepbl; odbeM KyoOa,
MPSIMOYTOJIBHOTO TMapaljiesienuneaa, NUpaMuabl, NpuU3Mbl, HWIMHIpA, KOHYca,
11apa; yMeHHe HaX0UTh OTHOIIEHHE 00bEeMOB MOJOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATHIMU: MPSIMOYTOJIbHAS CUCTEMAa KOOPAUHAT, BEKTOP,
KOOpJMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEACHUE
BEKTOpa Ha YUCJIO, Pa3loXKeHHe BEKTOpa Mo 0a3ucy, CKalIpHOE MPOU3BEICHHE,
BEKTOPHOE TPOU3BEJACHHUE, YTOd MEXAY BEKTOpPaMU; yMeHUue
WCIIO0JIH30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOA JUISI PEIICHHS
reoMeTPUUYECKUX 3a]a4 ¥ 3a]]a4 JPYTUX YU4eOHbIX MIPEIMETOB
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YMeHue BbIOMpaTh MOAXOIAIIMNA METOJ Ui pEIIeHUs 3aJaud; [OHUMaHHUe
3HAYMMOCTH MAaTEMaTHKU B M3yYCHHH NPUPOAHBIX M OOIIECTBEHHBIX MPOIECCOB
U SBJICHWM; yMEHHME pPAaclO3HAaBaTb IIPOSBICHUE 3aKOHOB MAaTEMaTUKH B
UCKYCCTBE, YMEHHME IPUBOAMUTH IIPUMEPBl MATEMaTU4YECKUX  OTKPBITUN
POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAyKH




IlepedyeHsb 3JIeMEHTOB cofepKaHus, MpoBepsieMbIx Ha EI'D nmo maTemaTnke

Kon [IpoBepsieMblil 3JIEMEHT COAEPIKAHUS
1 Yucna 1 BBIYUCIICHUS
1.1 Harypanbnblie u nenbie uncna. [Ipu3Haku 1e1MMOCTH LENIbIX YHCel
1.2 Pannonanpupie yncna. OObIKHOBEHHbIE U AECSITUYHBIE APOOU, MPOLIEHTHI,
OCCKOHEYHBIC MTEPUONUECKUE TPOOH
1.3 Apudmerndeckuit KOpPEHb HaTypaJIbHOU CTEICHHU. [ericTBus ¢
apupMeTUIECKIUMHU KOPHIMHU HaTypaJbHOU CTETICHU
1.4 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ palmoHaIbHBIM MokazareneM. CBoicTBa
CTETeHU
1.5 CuHyC, KOCUHYC U TAHT€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTAHT'E€HC
YHCIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JleciTHIHBIC M HATYPAJBHBIE JIOTAPHUPMBI
1.7 JeiicTBuTenpHbIe YHCTa. ApH(QMETHYECKHE ONepanuy C JeHCTBUTEIFHBIMU YHCIAMU.
[TpuOnkeHHbIe BBIYMCIICHUS, NTpaBUiIa OKPYTJEHUs, NMPUKHUIKA U OLEHKa pe3yJsbTara
BBIYHMCIICHUI
1.8 [IpeoOpazoBaHue BHIPAKCHHIA
1.9 KommekcHsle uncna
2 YpaBHEHMs U HEPAaBEHCTBA
2.1 Lenbie 1 ApoOHO-pAIMOHANBHBIE YPaBHEHHS
2.2 UppannonanbHbie ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHHS
24 [TokazarenbHbIe 1 TOorapuHMUIECKUE YPaBHEHUS
2.5 [{ensie 1 1poOHO-palOHATBFHBIC HEPABCHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapuPMUIECKIE HEPABEHCTBA
2.8 TpUroHomMeTprU4EeCKUE HEPABEHCTBA
29 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUM U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Marpuua cuctemsl JIMHEUHBIX ypaBHEHUN. Onpe1eTuTeNb MaTPHULIbI




3 OyHKIMA U TpadUuKu
3.1 Oyuknus, crnocoObl 3amanus QyHknuu. [paduxk dyskmun. BzauMmHO 0OpaTHBIE
¢ynkuuu. YetHsle 1 HeueTHbIe GyHKIMU. [leproauueckue GpyHKIMN
32 Ob6nacte ompeaeneHuss M MHOXecTBO 3HaueHMd ¢yHkuuu. Hymu ¢dynkuumn.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. [IpOMEX)yTKH MOHOTOHHOCTH (PYHKIMH. MaKkCHUMyMBbI
U MHHAUMYMBI GyHKIuH. HauOonpimee w HauMeHbIIee 3HAYCHHE (QYHKIMH Ha
MIPOMEKYTKE
33 Crenennas GyHKIHS C HATYpaJIBHBIM U 1IEJIBIM MOKa3aTenaeM. Ee cBoiicTBa u rpaduk.
CaoticTBa u rpaduK KOpHS N-Oi CTENeHU
3.4 Tpuronomerpuyeckue pyHKIMU, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHast u norapudmudeckas QyHKIMH, UX CBOWCTBA U rpaduKu
3.6 Touku pa3peiBa. AcUMITOTH TpadukoB GyHKIMI. CBolicTBa (YHKIUH, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aaHHUS ITOCIEA0BATEILHOCTEN
3.8 Apudmernueckas U reomerpuueckas mnporpeccuu. dopmyia CII0XKHBIX IPOLEHTOB
4 Hauana Mmarematnueckoro aHanusa
4.1 [TpousBoanas pynkuuu. [IpousBoaHbIe 3IeMEeHTapHBIX QYyHKIIUI
4.2 [IpumeHeHre NPOM3BOAHONM K HCCIEAOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxokneHue HamOONbIIero M HAaUMEHBLIETO 3HayeHUs (YyHKIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. Unterpan
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTucTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 I'eomerpust
7.1 Purypsl Ha IIIOCKOCTH




7.2

[IpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BPAILLICHUS
7.5 Koopannatsl 1 BEKTOpBI
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